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INTRODUCTION 
Typically, the walking ability of individuals 
with a transfemoral amputation (TFA) can 
be represented by the speed of walking 
(SofW) obtained in experimental settings.
[1]
 
Recent developments in portable kinetic 
systems allow assessing the level of activity 
of TFA during actual daily living outside the 
confined space of a gait lab.
[1-14]
 
Unfortunately, only minimal spatio-temporal 
characteristics could be extracted from the 
kinetic data including the cadence and the 
duration on gait cycles. Therefore, there is a 
need for a way to use some of these 
characteristics to assess the instantaneous 
speed of walking during daily living. The 
purpose of the study was to compare several 
methods to determine SofW using minimal 
spatial gait characteristics.  
 
METHODS 
Eleven individuals with TFA fitted with an 
OPRA implant participated in this study. All 
participants performed at least 10 trials of 
straight level walking in a gait laboratory 
equipped with a 3D motion analysis system. 
A total of 113 gait cycles were analysed. 
The SofW was assessed through three 
methods. The first one (M1) relied on the 
average velocity of two markers on the trunk 
over several steps. The two other ones relies 
on the position of makers on the prosthetic 
(PRO) and sound (SND) foot to apply the 
equations “[Stride length (m)*Cadence 
(Steps/min)]/120” for M2 and “Stride length 
(m) / Cycle duration (s)” for M3 for one gait 
cycle on each side. 
 
RESULTS AND DISCUSSION 
Incidentally, the SofW found for the 
participants was on average faster than the 
one presented in typical studies focusing on 
TFA fitted with a socket. Furthermore, the 
results indicated that the SofW was on 
average overestimated by 18±6% using M2 
or M3 compared to M1 (Fig 1). The large 
difference might be due to the fact that only 
one gait cycle on each side was considered 
for M2 and M3 while M1 was determined 
over a few successive cycles. This might 
explain some lack of correlation between 
cadence and SofW. Subsequent studies 
comparing the three methods over a 
succession of gait cycles are needed before a 
definitive recommendation about M2 and 
M3 could be made.    
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Fig 1. Average speeds of walking expressed 
in m/s for M1, M2 and M3 and differences 
between M1 and M2 as well as M1 and M3. 
 
CONCLUSION 
This study highlighted the challenges 
associated with the assessment of the SofW 
during activities of daily living while using a 
portable kinetic system and one spatial gait 
characteristics (i.e, Stride length).     
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•BACKGROUND
• Typically, the walking ability* of individuals with a transfemoral
amputation (TFA) can be represented by the speed of walking (SofW)
obtained in experimental settings [1]. Recent developments in portable
kinetic systems allow assessing the level of activity of TFA during actual
daily living outside the confined space of a gait lab[2, 3]. Unfortunately,
only minimal spatio-temporal characteristics could be extracted from
the kinetic data including the cadence and the duration on gait cycles.
Therefore, there is a need for a way to use some of these
characteristics to assess the instantaneous speed of walking during daily
living.
•PURPOSE
• The purpose of the study was to compare several methods to determine
SofW using minimal spatial gait characteristics.
INTRODUCTION
METHODS
RESULTS
•The SofW found for the participants was on average faster than the one presented
in typical studies focusing on TFA fitted with a socket.
• On average overestimated by 18±6% using M2 or M3 compared to M1
Fig 3. Average speeds of walking expressed in m/s for M1, M2 and M3 and differences between M1 
and M2 as well as M1 and M3.
DISCUSSION
•The large difference might be due to the fact that only one gait cycle on each side
was considered for M2 and M3 while M1 was determined over a few successive
cycles.
•The same ΔT is used for the 3 ways
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•PARTICIPANTS
• 11 individuals (2 females, 9 males) with unilateral transfemoral amputation
fitted with a osseointegrated fixation.
•EQUIPMENT
• Gait spatial and temporal characteristics were extracted from displacements
of foot markers using a 3D motion analysis system and the load cell recording
at 200 Hz.
•DATA COLLECTION
• A total of 113 gait cycles were analysed
• Position of key marker used in M1
• 10 trials of straight level walking by each participant
• Participant walk at their self-selected comfortable speed
• Participant were asked to step onto forces-plates (see fig. 4 below)
•DATA ANALYSIS
• The SofW was assessed through three methods:
• M1: Mean velocity of 2markers on the trunk over several steps
• M2: [Stride length (m)*Cadence (Steps/min)]/120
• M3: Stride length (m) / Cycle duration (s)
1 Department of Kinesiology, UQAM, Canada, 2 Marie Enfant Rehabilitation Centre, CHU Sainte‐Justine, Canada, 
3 Group of Research in Adapted Physical Activity, UQAM, Canada, 
Catheryne Robert‐leblancs1,2, Véronique Pinard1, Laurent Ballaz1,2, Laurent 
Frossard1,2,3
CALCULATION OF THE SPEED OF WALKING OF INDIVIDUALS 
WITH TRANSFEMORAL AMPUTATION FITTED WITH BONE‐
ANCHORED PROSTHESIS 
SPEAKER’S INFORMATION
CATHERYNE ROBERT-LEBLANC
•3th year Student in kinesiology at UQAM
catherynerobertleblanc@gmail.com
SUPERVISOR
•Prof Laurent Frossard (UQAM)
laurentfrossard@yahoo.com.au
•Project:
http://www.er.uqam.ca/nobel/protamine/
Fig 2. Gait
events on 
prosthetic
and sound
sides
ACKNOWLEDGEMENTS
Fig 1. Photo 
and stick 
figure of the 
participant 
during 
double 
support 
phasis
This study was partially funded by the ARC Discovery Project (DP0345667), ARC
Linkage Grant (LP0455481), QUT Strategic Link with the Industry and IHBI Advanced
Diagnosis in Medical Device Grant.
